In this paper, we analyze different types of sharing economy services. The sharing economy is a wide concept where many types of activities and services can be included. Overall we aim to identify recurrent patterns but also similarities and differences between different types of sharing services. We discuss a multitude of different services, e.g. car pools, bike pools, sharing of tools and equipment, sharing of land for farming, sharing of parking and homes, and co-working spaces. It is a mix of different set ups regarding if it is commercial or community driven, type of service provider, usage fee or for free, open or closed access.
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Introduction
The sharing economy is a wide concept where many types of activities and services can be included. In this paper, we will discuss a multitude of different services, some examples are car pools, bike pools, sharing of tools and equipment, sharing of land for farming, sharing of parking and homes, and co-working spaces. There is a mix of different set ups regarding commercial or community driven, type of service provider, usage fee or for free, and open or closed access. Different types of actors and stakeholders have different views on what can be included and not in the sharing economy [1] . Many questions arise about the nature of the sharing economy.
• Is AirBnB part of the sharing economy but the hotel business is not?
• Do car and bike pools belong to the sharing economy but car rental is not? • Is joint ownership within a closed community part of the sharing economy? • Are public libraries and access to parks and public art part of the sharing economy?
An array of initiatives and projects are emerging to investigate the sharing economy and better understand its characteristics and impacts. Still, widespread ambiguity and confusion still exists around the term "sharing economy". This type of confusion is highlighted by many researchers in the area, e.g. by Schor [1] "Coming up with a solid definition of the sharing economy that reflects common usage is nearly impossible", by Frenken et al. [2] "Discussions about the sharing economy lack clear definitions" and by Acquire et al. [3] "One of the rare points scholars agree on is how hard it is to define the sharing economy and to draw clear conceptual and empirical boundaries. The sharing economy has become a catch-all label with strong normative underpinnings".
In this paper, we study a number of sharing services from different perspectives. We will look into different types of sharing services in terms of market and service settings and supporting service platforms. We have a number of research questions and contribution areas. Overall, we want to identify recurrent patterns but also similarities and differences between different types of sharing services.
Hence, then main research question is as follows: "What patterns can we identify for different types of sharing economy services?" We also want to look into motivations and drivers for different types of actors to use different types of sharing. Hence, another research question is as follows: "What drivers can we identify for different types and patterns of sharing services?" And finally: "How is a specific sharing service offered?" The last question relates both to the business setting and platform solution.
The paper is organized in several sections. Section 2 contains related work where we focus on sharing economy frameworks and sharing platforms. Our data collection and analysis approach are described in Section 3 on methodology. In Section 4 on cases, we shortly describe different sharing services and initiatives. Analysis and discussion is found in Section 5 where we discuss within three areas; i) cities and sharing economy, ii) what to include in sharing economy and not, and iii) sharing in different business settings and the service platform implications. Conclusions are in Section 6.
Related Work

General aspects of the sharing economy
A plethora of articles discusses the sharing economy and the importance of digital platforms to create the value of sharing economy. In literature, sharing economy appeared with many associated terms and concepts like collaborative consumption [4] , collaborative economy [5] or peer-to-peer economy [6] . Some researchers characterized the sharing economy as microworking economy [7] . Sharing economy is explained from the business standpoint in [1] and [8] . Others have discussed the business model of sharing economy [9, 10] . Few papers looked into the users' intention to participate in the sharing economy [11, 12] where other articles focus on the regulatory and economic issues [13, 14] .
Frameworks for the sharing economy
A review of the sharing economy literature is presented in [3] together with examples of both broad and narrow definitions of the sharing economy and also highlighting key hypotheses of what can be included or excluded. In [3] the authors also position the sharing economy as "resting on three foundational cores: (1) Access economy, (2) Platform economy, and (3) Community-based economy". Both definitions and drivers of sharing economy are discussed in [15] and also related research discussing sharing economy both from a macro-economic as well as from a micro-economic perspective. The proposed framework includes processes and service components of relevance for sharing service platforms.
Guidance on how to describe the sharing economy can be given by the examples of classification proposed by some researchers. From [1] :"Sharing economy activities fall into four broad categories: i) recirculation of goods, ii) increased utilization of durable assets, iii) exchange of services and iv) Sharing of productive assets". For our analysis in Section 5 we make use of the definition of sharing economy in [2] : "consumers granting each other temporary access to under-utilized physical assets ("idle capacity"), possibly for money". Typical goods that are being shared are cars, homes, tools and clothes. This idea is further developed in [16] where a framework is presented. The objective is "to better understand the sharing economy as being defined by three characteristics: consumer-to-consumer interaction, temporary access, and physical goods". The authors are quite clear about what they consider to be sharing and not.
• "Sharing is about consumer-to-consumer platforms and not about renting or leasing a good from a company (business-to-consumer). In the latter case we would speak of product-service economy, where a consumer gains access to a product whilst the service provider retains ownership. An example is car-rental". • "Sharing is about consumers providing each other temporary access to a good, and not about the transfer of ownership of the good. Thus, the sharing economy does not include the second-hand economy".
• "Sharing is about more efficient use of physical assets and not about private individuals delivering each other a service".
The framework presented in [16] is based on the above mentioned definition of sharing economy and in this paper this is related and compared to its "close cousins"; on-demand economy, second-hand economy and product service economy.
Business and platform aspects of the sharing economy
When it comes to the platform-based economy, the two-sided sharing platform is discussed in [17] including elaboration on the pricing strategies and the openness of the platforms. Others have pointed out the categorization of a sharing economy based on the openness of the sharing economy and sharing platforms [18, 19] . A recent review on digital platforms on sharing economy [20] provides a thorough view on sharing economy and digital platforms. The authors have reviewed many papers that cover sharing economy, business model and technical challenges. One key contribution is the analysis and description of the roles and affordances of sharing economy platforms, examples are matchmaking, trust building and managing transactions.
Methodology
Data collection
The data collection was conducted through a multi-step process with a mix of collection of primary and secondary data. The first step was a wide scan for sharing services and initiatives in Sweden, including discussions with representatives for the cities Stockholm, Gothenburg, Umeå and Malmö combined with reading, sharing service web gages and public government and consultancy reports on the sharing economy [21, 22] . The second step of data collection was to perform semi-structured interviews with representatives for cities and local communities, Electricity 1 in Hammarby Sjöstad and Collaborative economy in Gothenburg 2 . The questions were about drivers to look into sharing services, what types of sharing services that are most interesting and the role that the city or community can play. The final step was to do interviews with providers and/or developers of sharing services and platforms, these services are presented shortly in Section 4. The questions to the service providers where about the start-up process, the motivation to launch the service, partners and partnerships and how the service platform is designed. We also have participated in workshops on sharing economy and smart cities, e.g. Electricity Energy and logistics workshop, AIMday workshop on smart cities, and the IoT Sweden and Viable cities annual program conferences 2018. In total, we collected primary data from 20 different actors including cities, communities, companies or start-ups.
Data analysis
For the case descriptions we employ the structure in [1] using "four broad categories": recirculation of goods, increased utilization of durable assets, exchange of services and sharing of productive assets. We also add aspects as joint ownership and access to public assets. For the analysis of sharing cases, we use a three-step process. First we apply the framework proposed in [16] in order to highlight the sharing characteristics in terms of use of idle capacity, temporary access, and if the sharing is about goods or time & skills. Next, we look into different types of "sharing economies", and the "close cousins" on-demand economy, second-hand economy and product service economy. Finally, we identify and discuss the key characteristics of sharing business and its implications for the service platforms. We also include findings of the drivers for cities to look into sharing services.
Cases
In this section, we present the different cases of sharing services where different resources are shared or re-used. All of these types or sharing has in common that a specific resource can be used by many people and/or that unused resources are made available to others. We also include sharing of public resources and spaces provided by cities or municipalities.
Recirculating Goods and Material
Here we include both recirculation of goods and material. Recirculation of goods is part of the second hand economy including both fully commercial business and municipality initiatives. We also include commercial sites for trading of goods, e.g. eBay or Blocket.se. Many Swedish municipalities run a form of second hand business called "Återbruket", the goods is typically books, furniture, clothes, toys and tools. This type of initiative is usually run by the labour market department as support for unemployed people that needs training in order to entre or re-enter the labour market 3 . Recirculation of material like newspaper, paper, bottles, clothes and textiles is strongly supported by Swedish municipalities. According to Uppsala municipality two thirds of all recycled textiles is re-used 4 . Internally in City of Stockholm Stocket is a service for re-use of office equipment and furniture is re-used, it is a form of internal second hand store that also creates new jobs.
A commercial second hand business is Klädoteket in Gothenburg. Here you can rent fashion clothes (with laundry) using a subscription and doing the booking over a web shop. From their webpage: "By leasing our clothes and accessories you can expand your wardrobe in our virtual closet". 5 Another initiative in many Swedish cities and municipalities is called "Fritidsbanken" 6 . This can be described as a public library but for lending of sport equipment. Private persons, organizations, and companies provide (give away) equipment that can be borrowed for free up to two weeks. This is usually organized by local sport organizations, the municipality, the Swedish church, etc. One motivation for municipalities to engage in this is the need to support low income families.
Increasing the Utilization of Durable Assets
Car pools and car sharing
Sun Fleet is a subscription-based car pool with Volvo cars as owner 7 . You can book a car for an hour, a day or a week and you have to return the car at the same parking lot where you picked it up. Currently Sun Fleet offer 1400 cars at 50 locations all over Sweden. With the car pools Car2Go and DriveNow you can pick up and leave the car at different locations. However, both these companies recently closed the operation in Stockholm. The American car pool ZipCar just started business in Stockholm together with the real-estate company Wallenstam. Similar to Sun Fleet you need to pick up and leave the car at the same spot. Currently it is only tenants living in Wallenstam properties that can use ZipCar. These customers do not have any monthly subscription fee, just the usage fee 8 .
We can also consider closed user groups where a number of families share one or more cars. An example is the test with Micro Car pool performed in Hammarby sjöstad with Hertz and Renault as partners. Here three families share one car, the booking is made using the Herts booking smartphone app, where only the families can access and book the car 9 . In this group, we also bring up car sharing where you offer and make use of empty seat(s) in your car. Examples are blablacar 10 and samåkning.se 11 .
Bike pools and bike renting
Bike pools and bike renting can be identified in a number of different business settings. Below we provide three examples illustrating the different settings. U-bike.se is an initiative by Umeå municipality where you can rent electric cargo bikes 12 . You need to book the bike the very same day that you will use it, you cannot book the bike in advance. In order to use U-bike and make reservations you need to register using the service platform Triply. Triply is also used for the "locked bike garage" service offered in Umeå. The motivation for the municipality to support both of these initiatives is to increase usage of bikes and reduce travelling by car. Uppsala Cykelförening, UCF, ("Uppsala bike association") is a local movement that supports increased and more userfriendly use of bikes. UCF offers renting of bikes in the bike pool, a bike workshop and try to influence the local politicians. Membership fee is very low (5€ per year) and then you can "rent" a bike for free. Each bike is located at a "host" that is responsible for maintenance and the lending out process. You locate and book bikes using a web page with a map 13 . UCF also cooperates with facility owners 14 .
Another example is the EU-bike commercial service offered by the company Green Economy AB 15 . In Uppsala 1000 ordinary bikes are offered to the public. The business setup is that you register yourself, book and pay using a smartphone app. The app is used to unlock the bike and after usage, you leave the bike wherever it suits you. 
Sharing and renting of tools and equipment
Hygglo 16 is a service for renting things between private individuals. The service targets all Sweden and common objects are tools, light trucks, vans, trailers, boats, bikes and sport equipment. It costs nothing to advertise and you retain 80% of the amount at a rental. For those who rent, there are no costs or fees in addition to the rental price. All persons are identified with BankID. Hygglo offers secure payments using credit cards and the amount of a rental is reserved upon payment and is paid after the rental. All items are insured.
Another sharing service and platform is Delbar.se 17 . It is similar to Hygglo with features for announcing items and to connect people. Delbar.se is founded in Umeå and is present in northern Sweden.
Sharing of space
When it comes to sharing of space, we provide four examples for sharing of different types of un-used spaces. Garageplatsen 18 is a service for renting and renting out parking space.The service platform includes announcing, support for digital agreements and payments. Ett tak två generationer 19 ("One roof two generations") is a solution for shared living over generation boundaries where senior people can rent out existing spare spaces in their homes to students. GrowGothenburg 20 is an initiative and service that connects people interested in urban farming and finding farmland with available unused land. The service includes land from private persons, real-estate owners and municipalities. In addition, GrowGothenburg also organizes courses and events for people that want to learn more about farming. Hoffice.nu is a network making use of space that is underused during day time, i.e. homes. Hoffice.nu is creating free workspaces in combination with networking activities during the working day 21 . A daily host is responsible for the access and organization of the day.
Exchanging Services
Using the Time Village community, you can share your skills and/or get help from other Time Village members 22 . Main areas of skills are languages, cooking, baking, learning sports or playing a musical instrument, photography, dancing and coaching. Also more service oriented skills can be shared, e.g. bicycle repair, dog sitting, car sharing or computer fixes. If you want to share your skill, post a help offer or search for a help request that fits your skill. If you need help, you can post a skill request or search among Villagers' skill offers and wait, or find a relevant skill offer and send a help request. Yepstr 23 is an app-based marketplace for tasks like babysitting, garden-work and dogminding. As a user you create an account and announce your needs, Yepstr will then distribute your request to youngsters in the neighbourhood. The work task is booked and paid using the app. In addition to the compensation, the Yeps (young entrepreneurs) can build a resume with references and can grant access to benefits. We also want to mention initiatives like IB 24 and "language cafés" 25 where people share their time in order to help non-Swedes to improve their language skills.
Sharing of Productive Assets
In this group, we mention two cases of co-working spaces both can be called "office hotel". Here you can rent a desk or space both for short-term usage or renting for a week or months. Examples are GoTo10 26 in Hammarby sjöstad and Träkoja 27 in Uppsala.
Other Cases
Besides the sharing cases that easily can be put in any of the categories according to [1] we also include cases of sharing in housing associations and access to public city resources. ElectriCITY is a citizen initiative in the district Hammarby sjöstad to reduce the climate footprint in cooperation with companies, researchers and City of Stockholm 28 . ElectriCITY provides support for housing associations by sharing knowledge and experiences, and by coordinating procurement and planning of heavy transport. An example is analysis of and advice for energy use to housing associations, the so-called eco-drive. Another initiative is Snyggt och tryggt ("Clean and safe") with 23 https://www.yepstr.com/foretaget/in-english 24 http://www.bekantskaper.se/; 25 https://www.thenewbieguide.se/coffee-with-spark-please/ 26 https://www.goto10.se/ 27 http://trakoja.com/eng/ 28 http://hammarbysjostad20.se/?lang=en neighbourhood actions and collaboration with the city for cleaning, removing of graffiti and dialogue about usage of common areas. 29 From a City of Stockholm perspective the open access to many of the public assets like libraries, sport centres, swimming halls are examples of sharing economy. For some years the City of Stockholm provided the smartphone app Upptäck Stockholm 30 (Discover Stockholm) with information about public places, parks, where you can do sport activities, etc. The app was developed by the environment office at City of Stockholm with support of other administrations, e.g. culture, traffic, sports and also the city district administrations.
Analysis and Discussion
In this section we discuss cities and the sharing economy, how to categorize different forms of sharing economy, and sharing in different business and platform settings.
Cities and the Sharing Economy
Cities around the world have taken different approaches to the sharing economy, both looking into opportunities and challenges. Many large cities have had to deal with the challenges when platform companies like Airbnb and Uber have established themselves in the cities. In Sweden existing laws have regulated these challenges relatively well and would anyhow mainly be dealt with at the national level. Still, there is an ongoing global movement and emerging cooperation among cities who work under the umbrella "sharing cities" and in November 2018 more than 50 cities met at the Sharing Cities Summit in Barcelona to exchange experiences and which resulted in a Sharing Cities Declaration 31 . The interviews with representatives in Swedish city governments show mainly that their approach to the sharing economy has primarily been to explore its potential to reach the city's sustainability goals, such as decreasing environmental and climate impact from consumption and private cars, but also to stimulate access to goods and services from a socioeconomic perspective, where initiatives such as Fritidsbanken play a key role. A city can take several initiatives such as launching its own sharing services (eg. pools for bikes and cargo bikes) or mapping its own resources in order to unlock idle capacity which many cities do by opening up land for urban farming to its citizens, or by opening up meeting rooms in municipal buildings to civil society organisations. Also, the wish to increase evening activities in office districts can results in support to second hand stores or bike community bike workshops.
In general, the interviews with city representatives give an overall picture of a positive attitude to sharing and initiatives to handle climate change. Another way for a city to stimulate the sharing economy is to facilitate the growth of local sharing initiatives in the city. One example is how the City of Gothenburg supports the Smart map 32 , which is a mapping of more than 100 sharing initiatives in the city. The aim is to visualize options for a more sustainable consumption to its citizens. In Stockholm, the city has started Klimatsmarta Stockholmare 33 ("climate friendly Stockholm"). Here the city provides general advice on how you as a citizen can live more environmentally friendly and reduce your climate impact, including areas like local travels, smart living, cooking, biking [23] .
Sharing Economy and its Close Cousins
We apply the framework for defining sharing services proposed by Frenken & Schor [16] using the characteristics "Temporary use", "Idle capacity", sharing in a "consumer to consumer" setting and if the sharing considers "Physical goods" (or services). From Figure 1 we can conclude that some services, according to Frenken & Schor, can be seen as sharing and some are not, a few services can be discussed. The reasons for including or excluding services in the group "sharing economy" is more clearly seen if we look into the close cousins "second hand economy", "Product-service economy" and "On demand economy". The result of this mapping is shown in Figure 2 .
Almost all services consider temporary use and physical goods. Second hand services are excluded due to the fact that the ownership is transferred, i.e. no temporary use. All other services that are excluded do no not fulfil the requirements on "use of idle capacity" and "consumer to consumer" setting. Following Frenken and Schor all the services of the type "product service" consider "pools" where you can borrow or rent bikes, cars, clothes, "things" or office space. Hence, there is no "idle capacity". The capacity is there in order to be borrowed, rented or leased. Finally, sharing dealing with services is not seen as sharing by Frenken and Schor, they consider it as being part of the "on demand economy". However, in this paper we will include them as sharing service due the fact that main idea is the use of "idle capacity" in the form of time and/or skills.
So far, we have excluded sharing in a housing association context from the discussion.In this case the sharing includes both joint usage of common resources like laundry rooms, bike rooms and other common spaces as well as sharing of knowledge and skills. In Hammarby sjöstad also joint procurement and ownerships is seen as a form of sharing. Although temporary use of physical goods may occur, using the framework by Frenken & Schor it is not seen as sharing due the fact that it is neither any "idle capacity" nor "consumer to consumer" sharing. All resources and activities exist within closed groups. This will be further developed in the next section when we discuss openness of service platforms.
Sharing Economy and Platform Settings
We will apply a simple platform model for the sharing economy and it close cousins. Key concepts will be two-sided and single sided service platforms, open and closed usage and also the direction of exchange and transactions. We will start to compare doubled sided platforms in two settings. The doublesided platform connects offers and needs. We call one setting "buyer-seller" where eBay and Blocket are typical examples.
We call the other setting "consumer to consumer renting-renting out", here all services denoted "sharing economy" in Figure 2 can be included. These 
Figure 2
Mapping of service onto "sharing economy and its close cousins" using framework by Frenken and Schor [16] . two settings are illustrated in Figure 3 . The system under study consists of the service platform with its interfaces. Both sellers/providers and buyers/users are located outside the platform, anyone can connect. The difference is the temporary use for the sharing.
We can compare the position of providers and users in two settings above with product-service economy and sharing in a housing association context. Car rental, carpools and co-working spaces are all examples of product-service economy. The resources are in a sense fixed and part of the platform. We call this a single sided platform, only users can connect. If we compare with shared resources in a housing association or in a private (closed) carpool both resources and users are located inside the system. No external users can access the resources.
Comments on the applied framework
One objective with this study is to identify recurrent patterns, similarities and differences between different types of services. We find both the framework and the key terms proposed by Frenken & Schor [16] very well suited to describe and analyse the different cases of sharing discussed in this paper. Using the characteristics of "idle capacity", "temporal use", and "consumer to consumer" you can quite clearly distinguish cases not being typical of the sharing economy. Exchange in buyer-seller settings (e.g. Blocket.se) or recycling of goods is not about temporary use. Car pools, bike pools, car rental, co-working spaces are not about idle capacity, the resources are acquired in order to be borrowed or rented. As we see it, it does not matter if this is organized by a non-profit organisation or a commercial actor. Being less strict than Frenken & Schor regarding physical goods we can also include sharing of time and skills (e.g. Time Village). Another aspect that highlights the temporary use of idle capacity, is that the exchange can be made (or is made) between strangers.
Conclusions
Cities and the Sharing economy
The interviews with city representatives provide insights on why different actors look into different types sharing initiatives. Overall, there is an ambition to increase awareness among citizens about climate change and how you can contribute. Another finding is that different initiatives cannot be studied in isolation; sharing services are often part of a bigger picture. As an example, recycling of goods and second hand activities can both create new jobs and support socially vulnerable families. A bike pool is one "component" if you want to reduce car traffic.
Research implications
We have looked into how sharing services are offered or how sharing activities are organized. This leads to some conclusions about the business setting and the type of service platform used. We relax some of the characteristics of the framework proposed by Frenken & Schor. By including (allowing) both i) physical goods and services and ii) business to consumer and consumer to consumer settings we can study many of the emerging sharing services using the same analysis framework.
Platform implications
We have also extended the framework by considering if the platform is open or closed for resources and users respectively. With a totally open two sided service platform any provider/seller as well any buyer/renter can connect to the service. Examples include eBAy, Blocket, Hygglo, Delbar, Grow Gothenburg and Garageplatsen. For bike pools, car pools, car rental and co-working spaces any user can rent a bike, car or office space. However, the resources are closely related to the renting service, other persons or companies cannot use the platform to offer their resources.
The level of openness is also relevant when discussing sharing in closed settings, for example a private car pool or sharing in housing associations, within an organization or company, within a family or among friends and neighbours. Here the activities often include joint ownership and usage of common resources, and coordination in order to improve efficiency and reduce costs of the common resources. In these cases, both the resources and users are within a closed community. Hence, it is not obvious what is meant with a sharing service or sharing platform in a closed setting. The term sharing economy implies some kind of offered service, some kind of business, exchange or transactions between a provider and user/renter. When both the provider and user side of the sharing platform are open for anyone then the meaning of "sharing" and a sharing service is more clear and concise.
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